Electrophysiologic effects of SB-237376: a new antiarrhythmic compound with dual potassium and calcium channel blocking action.
Combined potassium and calcium channel blocking activities are suggested to be the basis for antiarrhythmic efficacy with low proarrhythmic risk. The electrophysiologic effects of SB-237376 were investigated in single myocytes and arterially perfused wedge preparations of canine or rabbit left ventricles. The concentration-dependent prolongation of action potential duration (APD) and QT interval by SB-237376 was bell-shaped and the maximum response occurred at 1-3 microM SB-237376 inhibited rapidly activating delayed rectifier K current (I(Kr) ) with an IC50 of 0.42 microM and use-dependently blocked L-type Ca current (I (Ca,L) ) at high concentrations. The SB-237376 (3 microM) induced phase-2 early afterdepolarizations (EADs) in five of six rabbit wedge preparations but none of six canine wedge preparations. This is probably due to larger increases of APD, QT interval, and transmural dispersion of repolarization (TDR) in rabbits than dogs. Based on the drug effects on QT interval, TDR, and EAD in rabbit ventricular wedge preparations, a scoring system predicted lower proarrhythmic risk for SB-237376 than for dl-sotalol, a specific I blocker. In conclusion, SB-237376 increases APD, QT interval, and TDR mainly by I (Kr) inhibition. These effects are self-limited due to SB-237376-induced I(Ca,L) blockade at high concentrations, which may explain its lower proarrhythmic risk than dl-sotalol.